Soil carbon (C) pools are not only important to governing soil properties and nutrient capacity, conductivity, bulk density, and particle size were measured using the methods 127 described by Rayment and Higginson (1992 ) . The solid-state 13 C CPMAS NMR spectra were divided into four regions representing 
Results

215
Selected soil properties in 0-10 cm soil layer of the hardwood plantation are given in 216   Table 1 . Mulched soils had significantly higher TC, TN, and soil moisture than the non-217 mulched soils (P < 0.05). There were no significant differences in pH values, soil C/N ratio, 218 bulk density, sand or clay contents between the mulch and non-mulch treatments. The weed 219 control treatment significantly decreased soil TC (P < 0.05), but did not significantly affect 220 any other soil basic properties listed in Table 1 . 
Effects of mulch
223
The mulch treatment significantly influenced soil WEOC (F = 4.42; df = 1; P < 0.05), 224 HWEOC (F = 4.58; df = 1; P < 0.05), and CHCl 3 -released C (F = 5.74; df = 1; P < 0.05) over 225 the four sampling months (Fig. 1A, B, and C) . Average values from four sampling months 226 for WEOC, HWEOC, and CHCl 3 -released C in the mulched soils were 77, 1609, and 1118 227 mg kg -1 soil, respectively, higher than those in the non-mulched soils (Table 2) . However, the 228 mulch treatment had no significant effect on soil acid hydrolysable C (F = 3.01; df = 1; P > 229 0.05) (Fig. 1D ). There were no significant seasonal variations in soil WEOC, HWEOC,
230
CHCl 3 -released C, and acid hydrolysable C across the two treatments (P > 0.05, Fig. 1 ). The (Table 3) . 237 Compared with the non-mulch treatment, the mulch treatment significantly increased alkyl C 238 12 intensity and A/O-A ratio, but significantly decreased aryl C intensity and aromaticity (Table   239 3, Fig. 2 A and B) . 
Effects of weed control
242
In comparison to the weed control soils, the no weed control soils exhibited significantly 243 greater amount of HWEOC (F = 5.21; df = 1; P < 0.05) and CHCl 3 -released C (F = 4.35; df = 244 1; P < 0.05) (Fig. 3B and C) . However, the weed control treatment did not significantly affect 245 WEOC (F = 4.11; df = 1; P > 0.05) and acid hydrolysable C (F = 2.07; df = 1; P > 0.05) ( (Fig. 4A) , and aromaticity was negatively related to HWEOC (Fig. 4B) . 2001). In our present study, soil WEOC content was consistently higher in the mulched soil 284 than in the non-mulched soil throughout the whole year (Fig. 1A) , which may indicate that the (Fig. 1B) . This is plausible since the hot water method may not only extract part of soil to a large spatial variability between the blocks at this experimental site (Table 2 ). In addition, 311 acid hydrolysable C includes more slow-turnover materials than the other three soil C pools, 312 and these slow-turnover materials in the soils are less sensitive to the forest managements (Table 3) . Generally, the result indicated that soil organic matter (SOM) in the mulched soils 322 was at an increased extent of decomposition and had poorer substrate quality than SOM taken 
Effects of weed control with herbicide application on soil C pools
348
Weed control treatment significantly decreased HWEOC throughout the whole 349 experimental year, but did not significantly affect WEOC (Fig. 3 A and B) . This is consistent 
